ERK1 and ERK2 are involved in recruitment and maturation of human mesenchymal stem cells induced to adipogenic differentiation.
Adipocytes' biology and the mechanisms that control adipogenesis have gained importance because of the need to develop therapeutic strategies to control obesity and the related pathologies. Human mesenchymal stem cells (hMSCs), undifferentiated stem cells present in the bone marrow that are physiological precursors of adipocytes, were induced to adipogenic differentiation. The molecular mechanisms on the basis of the adipogenesis were evaluated, focusing on the MAPKinases ERK1 and ERK2, which are involved in many biological and cellular processes. ERK1 and ERK2 phosphorylation was reduced with different timing and intensity for the two isoforms in treated hMSCs in comparison with control cells until day 10 and then at 14-28 days, it reached the level of untreated cultures. The total amount of ERK1 was also decreased up to day 10 and then was induced to the level of untreated cultures, whereas the expression of ERK2 was not changed following adipogenic induction. Treatment with the specific ERK1/2 inhibitor U0126 during the whole differentiation period hampered hMSCs' adipogenic differentiation, as lipid droplets appeared in very few cells and were reduced in number and size. When U0126 was administered only during the initial phase of differentiation, the number of hMSCs recruited to adipogenesis was reduced while, when it was administered later, hMSCs did not acquire a mature adipocytic phenotype. ERK1 and ERK2 are important for hMSC adipogenic differentiation since any alteration to the correct timing of their phosphorylation affects either the recruitment into the differentiation program and the extent of their maturation.